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ti - Bio-reactor for cultivating cells on Bj§Bii carriers - has casing with 
air tight tubes on which the cells are cultured 
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ab - RU2032734 Bioreactor for cultivating cells on matinele carriers has a 

body (3) with a lid (4), life sustaining detectors (15), sampler (16), a 

condenser (14), a mixing unit (17) with upper and lower propellers (22, 

21), a gas exchange system (8), a heater (7) and a control block (1) with a 

magnetic drive (6). The reactor is also prodded with a casing (25) with 

openings with air tight tubes (26) filled with magnetic granules, used for 

precipitating the carriers with the cells. The upper propeller (22) has 

straight blades and the lower propeller (21) has spiral blades. 

- USE - The bioreactor can be used for the cultivation of animal and 

human cells. 

-ADVANTAGE - The level of cell trauma is reduced. 
-(Dwg.0/1) 
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(54) 6HOPEAKTOP flTlfl KyflbTHBHPOBAHHfl KJIETOK HA MAfHHTHblX HOCHTEflflX 



(57) Pe<£epaT: 

Mcnorib30BaHne: othochtch k annaparype 

Anfl KynbTHBUpOBaHUfl KTieTOK >KHBOTHbiX H 

nenoBeKa w McweT HaPiTM npuMeHeHne b 
6Monornki, MejxwufiHe, >kviboahoboactbs. 
Cyi^HOCTb M3o6peTeHM«: 6uopeaKTOp CHa6>KeH 
ycTpoticTBOM Ann KyjibmBupoBaHWfl KneTOK c 
npo6wpKaMu, sano/iHeHHbiMH iwamnTHofl 

KpOWKOtf, Ha nOBepXHOCTHX KOTOpblX M 



oca>KAaK)TCR MamwTHbie HocnTenn c KneTKaMw u 
b npouecce KynbTMBupoBaHMn KneTKM ocTaiOTCfl 
HenoABUMCHbiMn. flnn oTpbiBa KneTOK ot 
Hapy>KHbix noBepxHOdeCi npo6npoK 
yBennMUBaioT CKopocTb BpaineHi/m npuBOAa w 

OTpbIB npOHCXOA^T B OCHOBHOM 3a £»eT 

ropusoHTanbHoro noToica, coaAaBaeMoro 
BepxHetf KpbinbMaTKoW c npsiubiMw nonacTSMn 
nepeMeoiMBaKiiAero ycTpoPicTBa. 1 kin. 
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(54) BIOREACTOR FOR CULTIVATING CELLS ON MAGNET CARRIERS 



(57) Abstract: 

FIELD: biology. SUBSTANCE: bioreactor is 
provided with a device for cultivating 
cells, test tubes filled with magnetic 
powder. Magnetic carriers alongside cells 
fall into deposit on the surface of powder. 



In the process of cultivation the cells 
remain motionless. To make the cells 
separate from the surface they increase the 
velocity of horizontal flow by speeding up 
the impeller of the mixing device. EFFECT: 
higher efficiency and reliability. 1 dwg 



ro 
o 
w 
ro 
■ni 
w 

4^ 



-2- 



73 
C 

ro 
o 

CO 

ro 
w 



M3o6peTeHne othocmtch k annapaiype aha 
KynbTMBMpoBaHUfl KneTOK xcmbothwx m Henosexa 
m mokct 6biTb ncnonbaoBaHO b 6 none-run, 

MeAMLJMHe, JKMBOTHOBQACTBe. 

H3BecTHO ycTpoMCTBO (npocneKT "Gelli Gen" 
cfwpMbi New Brunswick Scientific Co IWC), 
coflepwamee rapnyc c KpbiLUKofi, flaTMMKn 
>KM3Heo6ecneHeHn«, xoHAeHcaTop, 
npo6oor6opHoe yorpoflcTBO, cucTewiy 
ra3Qo6MeHa, 6noK ynpaB/ieHnq c NiamnTHbiM 
npuBQflOM u Mewanxy, y xoTopoft* BepxHna n 
HM>KHflH KpbinbnaTKa MMexrr nnocxMe nonacrvf. 

TaxoM BMfl MemanKM He ooecneMHsaeT 
BepTMKanbHoro nepeMeiuiiBaHn« nuraTe/ibHOM 
cpefla. B npou,ecce nepeMeiuMBaHMR xneTXM 
TpaBMnpyHDTCfl, yflapaacb flpyr o APyra n o 
BbiCTynaiomne MacTM nepeMewMBaxxnero 
ycTpoflcTBa. 

Han6onee 6/im3kmm k 3aflBn«eMOMy 
TexH^mecKoiwy peweHwo flanaeTcfi 6wopeaxTop 
(npocneKT Gelli Gen cJwpMbi New Brunswick 
Scientific Co IWC, OTnuHaiomuficfl ot 
onMcaHHoro Tew, hto nepeMeujuaaiomee 
ycrrpo^cTBO cHa6>KeH0 BepxHefl m HkwxHeffi 

KpbUlbHaTKaMM, MMeKJU^MMH BMHTOBbie nonac™. 

Taxoe nepeMeujuBaxnuee ycrpoficTBO 
o6ecneMMBaeT nepeMetUMBaHne cpeAbi b 
BepTHKanbHbfx nnocKocTRx, ho He cHMwaeT 
ypoBHfl TpaBMaTM3Ma KneTOK. 

L(enbio M3o6peTeHMfl HBnaeTCH CHu^ceHne 
ypoBHfi TpaBMaTH3Ma KneTOK b npou,ecce nx 

BblpaLMUBaHUFt. 

I4e/ib flocTuraeTCfl rew;, mto b M3aecTHbJfi 
6nopeaxTOp, coflep^camnw Kopnyc c xpbiujKoCi, 

Ha KOTOpofl yCTaHOBJieHbl AaTHMKI/l 

KM3Heo6ecneHeHMfl, npo6ooT6opHoe 

yCTDOMCTBO, KOHfleHCaTOp H CMOHTMpOBaHO 

nepeivieujuBaKJU-iee ycrpowcrBO c BepxHetf n 
HiWHeii KpbiribHaTKaMU, cucTeMy ra3oo6MeHa, 
TepMOCTa- ™pytomee ycTpotfcTBO m 6noK 
ynpaeneHMfl c MarHMTHbiM npMBOAOM, cornacno 
npeAno>KeHHOMy TexHHMecKowiy peiueHMio 
CHa6)KeH ycTpo^cTBOM Ann KyjibTMBupoBaHun 
KneTOK Ha MarwHTHbix HocwTenqx, HenoABracHo 
3aKpenneHHOM BHyTpn Kopnyca m coAepjxameM 

OOOtiMy C OTBepCTHflMM, B KOTOpblX JXeCTKO 

ycTaHOBJieHbi repMenmno 3ana«HHbie 
npooupxH, HanoriHeHHbie Man-iHTHatf xpoujxofi, a 
y nepeMeujkiBafOu^ero yorpoMCTBa hwkhhh 
KpbinbMaTKa wweeT BMHTOBbie, a BepxHflH 
npflMbienonacTH. 

npeAnoKeHHoe b Tex h hm ecxoM peujeHnn 
ycTpoftcTBO Ana BupamwsaHWfl KneTOK Ha 
MamnTHbix HocnTenax no3Bon«eT npaxTMHecKH 
nwKBHAnpoBaTb TpasMaTW3M KneTOK, TaK ksk, 
nonaAan b nHTaTenbHyra cpefly, xneTKM Ha 
MamMTHbtx HocwTenax HawMHaioT npwTnnyiBaTbCfl 
k npooVipKawi, KOTopue 3ano/iHeHbi MarHHTHoCi 
xpowxofl, m oceflaioT Ha hkx. Bo BpeMfl Bcero 
npouecca Bbipau^MBaHna KneTKM 3aicpenneHb! Ha 
npo6npKax m npn stom xopoiuo cHa6KaioTc* 
nMTaTe/ibHbiMii BemecTBaMn cpeAbi, KOTopaa 
MHTencMBHO nepeMeujMBaeTCB bo scewi pa6oMeM 
o6"bewe 6nopeaKTopa kbk b BepTMKanbHbix, TaK 
m b ropn30HTa/ibHbix nnocKOCTHx. Tarae 
nepeMeujuBaHne bo3mo«ho 6naroAapa 
HanHHwo y nepeMeiunBaiou4ero ycrpOMCTBa 

KpbUlbHaTKM C BMHTOBbIMM nonaCTSMM. 

KpbtnbHaTKa c npflMbiMM nonacTflMH 
cnoco6cTByeT nepeMeujuBaHMK) nuTaTenbHOi^ 
cpeAbi B ropusoHTanbHbix nnocKOCTflx, ho 
ocHOBHoe ee Ha3HaneHMe co3AaHMe Mou^Horo 
ropw30HTanbHoro noTOKa ppn OTpbiBa KneTOK c 
HOCMTenflMH ot nosepXHOCTn npo6npoK nocne 
3aBepnieHM« npoi^ecca KyxibTMBMpoBaHwn. 
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Ha nepTexe noKa3ana KOHCTpyKHMfl 
6nopeaKTopa Ann Ky/ibTMBMpoBaHMfl KneTOK Ha 
MamnTHbix HocwTermx. 

BuopeaKTop coctout M3 cneAyJou^wx 
ocHOBHbix nacTeii: anexTDOHHoro 6noKa 
ynpaB/iennfl 1 , xyribTMBaTopa 2, cocTOflmero H3 
CTeKTiflHHoro Kopnyca 3 c KpbiujKoW 4, m 
ycTpowcTBa Ana KynbTMBupoBaHun KneroK Ha 
MamnTHbix HocnTenax 5, ycTaHoaneHHoro 
BHyTpn Kopnyca 3. 

3neKTpoHHbJtf 6nox ynpaaneHMfl 1 coAep>KMT 
BpamaiomHMCH MamnTHbiM npuBOA 6, CTOMKy c 
TepMocraTMpyioiMHM ycrpoCicTBOM 
(HarpeBaTeneiw) 7, ycTpoficTBO ra3Co6MeHa 8, b 
cocraB KOToporo bxoaht 

3neKTponHeBMoo6pa30BaTenb 9 m 
peryrmpyeMbiR nHeBMOAPOCcenb 10. Ot 
MCTOHHuxa oxaToro ra3a 11 b cTeicnflHHbiW 
xopnyc 3 ra3 nonaAaeT nepe3 ycTpowcTBo 
ra3Qo6MeHa 8, ujTyi^ep 12, yoraHOBneHHbifl Ha 
KpbiujKe 4, m 6ap6oTep 13. 

Ha KpbiLUKe 4 ycTaHOBnenbi: KOHAeHcaTop 

14, AaTm/iKM )KM3HeooecneMeHMfl (PH, PO2 °C) 

15, npo6ooT6opHoe ycTpoMCTBO 16, 
nepewieujuBafou^ee . ycTpoMCTBO 17, 
3aKpenneHHoe Ha c^epuHecKOM noAoinnHiiKe 
1 8 , aiTy i^epbt 1 9 Anfl noAaMM n oTCOca 
nvrraTenbHOM cpeAbi. 

nepeMeujusaiounee ycTpoRcTBo 1 7 
coA©P>KMT Ban 20, Ha KOTopowi ycTaHOsneHbi 

HMJKH5W KpbmbHaTKa 21 C BHHTOBbIMM nonaCTflMM 

m BepxHflfl xpbinbHaTKa 22 c npflMbiMM 
nonacTfiMn, nonyMycfeTy 23 c BKneeHHbiMM 
MamnTaMM 24. 

yCTpOMCTBO Ann XynbTMBHpOBaHMfl xneTox Ha 

MamnTHbix HOCHTenRx 5 coctout M3 ooo^Mbi 25, 
KecTKO ycTaHoaneHHoK Ha 6ap6oTepe 12, m 
npo6npoK 26, 3anonHeHHbix MamnTHOM xpoujxoM 
v\ repMeTMMHo 3anaflHHbix. 

ycrpoMCTBO paBoTaeT cneAyK>iunM o6pa30M. 

CTexnflHHbiM Kopnyc 3 4epe3 wTyuepu 19 
3anonHflJOT nuiTaTenbHOM cpeAoii. BxnioHaioT 
anexrpoHHbi^ 6nox ynpaaneHun 1 . Bpau4eHMe 
MamnTHoro npHBOAa 6 nepeAaeTcn 
nepeMeujMBaKJineMy ycTpo^cTBy 1 7 Mepes 
nonywiyctJTy 23 c MamiiTaMU 24. BicnKNaeTCH 
TepMocTaTnpyK)U4ee ycrpotiCTBO 7. B xopnyce 3 
ycTaHaanMBaeTCfl TeiwinepaTypa nwaTenbHoft 
cpeAbi +37 °C. HaHMHaeT pa6oTaTb ycrpoflcTBO 
rasoo6MeHa 8, npn noMou^M KOToporo ra3 ot 
ncTOHHMKa oxaToro ra3a 1 1 Mepes 
ycTaHoaneHHbiPi Ha KpbiujKe 4 v\ ujTyuep 12 
nonaAaeTca e 6ap6crep 13 11 Mepe3 oTBepcTMn b 
ropw30HTanbHoR HHXHefl Tpy6xe b nuiTaTenbHy© 
cpefly. AapauuR nuTaTenbHOM cpeAbi raaoM 
npOHcxoA^T nepnoA^iHecKvi 6naroAapn HannnnKj 
b ycrrpowcTBe ra30o6wieHa anexTponHeBMO- 
npeo6pa30BaTena 9, npMMew AaaneHne ra3a b 
TpyCxax 6ap6oTepa 13 He na^aeT ao Hynn n3-3a 
perynnpyeMoro nHeBMOApoccenfl 10, nepe3 
KOTopbi/ npeo6pa30BaTenb 9 coeAMHHeTCfl c 
aTMOccpepoM. npu Taxo^ noAane ra3a 
3H an MTen who CHwxaeTcfl creneHb 
neHoo6pa30BaHMfl. 

BBeAeHwe cycneH3i4M xneTOX Ha MamnTHboc 
HocnTenJix b rapnyc 3 nponcxQAMT nepe3 
WTyu,ep 19. nonaAan b nMTaTenbHyio cpeAy. 
xneTxn BMecTe c HeR 3kthbho nepeMemaioTCfl 
He TonbKO b ropw30HTanbHbix ho m b 
BepTuxanbHbix nnocKOcrnx OnaroAapw buhtobom 
xpbinbHaTxe 21 nepeMeujHBaioinero ycTpoflcTBa 
17. B TeneHne HecxonbKMX MMHyT xneTKH c 
HocvrrenflMH 3a cneT MamnTHoro npnTaxeHnw 
oceAaiOT Ha npoGupxax 26 ycTpowcTBa 5 Ana 
xynbTHBuposaHMfl xneTOK Ha wiamMTHbix 
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HOCHTe/WX. 

TaK K3K CKOpOCTb BpameHH£ 

nepeMeujMBaJou^ero ycTpoticTBa 1 7 b npoi^ecce 
KynbTHBupoBaHUfl 40-60 ooVmhh, 
ropM30HTembHan cocTaanaioinafl noTOKa, 
coaflaBaewafl Bpau^eHneM KpunbHaTKi/i 22 c 
nnocKMMH nonacTHMH, HeflocTaTOMHa Ann 
OTpbiBa KnerroK ot cTeHOK npo6npOK 26. 

TaKMM o6pa30M, b npoijecce Bbipai^nBaHM^ 

KTieTKM OCTaKDTCfl HenOflBWKHbIMM, 

3aKpenneHHbiMH Ha npoowpicax, mto McicnioMaeT 
TpaBMaTU3M KneTOK ot coyflapeHMM Me>Kfly 
coSotf n o Bpau^afou^necfl Mac™ 
nepeMewMBaioLHero ycrpoMCTBa 17. 

npoAyKTU McnapeHun wa KynbTUBaTopa 2 
nonaflaioT b KOHAeHcaTop 14, r^e, oxna)*/^^, 

KOHAOHCfl py lOTCfl K B03BpaiAaK>TCR B 

CTeicnflHHbifi Kopnyc 3. 3tot npoi^ecc 
yMeHbwaeT noTepM >kmakoctm npvi Mcnapemw 
cpeabi. no oKOHMaHnn npoi^ecca BbipamuBaHHH 
6jiok ynpaeneHHR 1 ycTaHaBJWBaeTCH b pe*KHM, 
npn kotodom nepewieiUMBajoi^ee ycrrpoflCTBO 1 7 
paaBMBaeT ocopocTb BpameHHH nopaoxa 
140-160 ooVmmh. npn 3Tom ropnaoHtanbHafl 
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20 



cocraBn«K)i^afl noTOKa, co3flaBaeMas 
KpunbMaTKOfi 22, AOCTaTOHHa aha OTpbiBa 
KneTOK Ha MamidTHbix HOCMTeriRx ot 
noBepxHOCTM npo6npoK 26. Hepe3 ujTyi^ep 19 
nonyMeHHyio ciwecb OTKaMnsaioT H3 
KynbTMBaTopa 2. 

(popMyna M3o6peTeHna: 

5HOPEAKTOP flllfl KYJlbTHBUPOBAHUH 
KHETOK HA MATHHTHblX HOCHTEflflX, 
coAepwamwfi Kopnyc c KpbiWKofi, 
ycTaHoaneHHbie b Heft AaTMUKW 
^M3Heo6ecneHeHnn, npooooToopHoe 
ycTpo^cTBo, KOHAeHcaTop, nepeMewnBatomee 
ycrpoiicTBO c BepXHevt m hh)kh©m KpbinbMaTKawiH, 
CMCTeMy ra3O06MeHa, TepMOCTaTMpytomee 
ycTpo^CTBo m 6jiok ynpaaneHUfl c MamMTHWM 
npMBOAOM, OTTiMMaioiMMMCfl TeM, mto 6nopeaKrop 

CHa6)K6H OOOflMOfl C OTBepCTMflMM, B KOTOpblX 

KecTKO ycTaHOBneHbi repivieTMHHo 3anaaHHbie 
npoGupKn, 3anoriHeHHbie Mami/tTHoCi KpowKOfi w 
cnyKaiune Ana oca>KAeHHH HocMTeriFi c 
KneTicaMM, npw 3tom BepxHRfl KpbijibMaTKa 
nepeMeiUMBaeMoro ycTpowcTBa BbinonHeHa c 

npFIMbIMM, a HH>KHflfl C BMHTOBbIMM JlOnaCTflMM. 
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